Background: Limited information exists on primary care physicians' (PCPs) use of the prostate-specific antigen (PSA) test by patient risk category. We describe PCP responses to hypothetical patient scenario (PS) involving PSA testing among high-risk asymptomatic men.
Introduction
Prostate cancer is the most commonly diagnosed cancer and the second leading cause of cancer deaths among men in the United States. 1 Age, race, and family history are established risk factors for prostate cancer. 2 Incidence rates are 1.5 times higher, and age-adjusted death rates are nearly 2.5 times higher for African American (AA) versus white men. 1 A man with a first-degree relative-a father, brother, or son-who has had prostate cancer is 2 to 3 times more likely to have the disease himself. 3 Despite disagreements about the evidence and efficacy of screening, most clinical and public health organizations recognize individuals of African descent and those with a family history as at increased risk of developing prostate cancer. Limited information is available on how prostate-specific antigen (PSA) test use might vary by patient risk category (ie, race or family history). Through the use of vignettes, we describe primary care physicians' (PCPs) responses to 3 hypothetical patient scenarios (PSs) to identify PCP practice patterns regarding PSA testing in asymptomatic men and those at higher risk because of race or family history.
Methods

Survey Description
We analyzed data from the 2007 to 2008 National Survey of Primary Care Physician Practices Regarding Prostate Cancer Screening, a mailed survey of practicing PCPs. The survey included 3 PSs on prostate cancer screening. For purposes of the analysis, we considered the prostate cancer screening guidelines that were current during the period the survey was administered. [4] [5] [6] [7] [8] [9] [10] [11] Detailed survey methods are described elsewhere. [12] [13] [14] The Centers for Disease Control and Prevention Institutional Review Board and the Office of Management and Budget reviewed and approved this survey.
Clinical Vignettes
The PCP respondents were asked about management of PSA screening in their primary practice site using 3 hypothetical PSs. PS#1 was an average-risk healthy 55-year-old white male (ie, with no current prostate-related symptoms and no serious comorbidities). PS#2 was a 45-year-old healthy AA male. PS#3 was a healthy 50-year-old male with a family history of prostate cancer. For each scenario, PCPs were asked, ''For this type of patient, I generally . . . '' Response options were ''Refer to a urologist for screening''; ''Order the PSA test without discussing the possible benefits and risks with the patient''; ''Discuss the possible benefits and risks of PSA screening with the patient, then recommend the test''; ''Discuss the possible benefits and risks of PSA screening with the patient, then let the patient decide whether or not to have the test''; ''Discuss the possible benefits and risks of PSA screening with the patient, then recommend against the test''; ''Do not order the PSA test or discuss the possible benefits and risks with the patient unless the patient asks.'' Clinicians were also asked, ''If you offer the PSA test and the patient declines, would you try to persuade him to have the test?'' Response options were ''yes,'' ''no,'' and ''don't know.''
Statistical Analyses
We used SAS version 9.3 with callable SUDAAN version 11.0.0 and final adjusted sample weights to calculate population-based estimates, 95% confidence intervals (CIs), and P values based on the Wald F test. We examined descriptive data on physician responses to each PS by physician demographics, practice characteristics, and selected knowledge/beliefs. We fitted separate multivariate logistic regression models to estimate the adjusted odds ratios (ORs) for the following outcomes: (1) PCPs discussing the possible benefits and risks of PSA screening with the patient and then recommending the test (model 1) and (2) PCPs attempting to persuade patients to have the PSA test if the patient declined (model 2). Scenarios were included in each model as an independent variable. A scenario by race interaction was also tested to determine whether the scenario effect on each outcome varied by PCP race. The provider ID was also included as a cluster term in the design statements to account for correlated responses by provider.
Results
The overall physician-and practice-related characteristics of the PCP sample were previously reported (response rate ¼ 57%). 13 Briefly, PCPs were mostly male, white, nonHispanic, were family/general practitioners, and had been practicing medicine for <20 years. For each scenario, most PCPs indicated they would discuss PSA screening, and then recommend the test (57.3% for PS#1, 53.4% for PS#2, and 68.7% for PS#3; P < .001; Table 1 ); PCPs recommended the test more often for patients with a positive family history. Less than 1% of PCPs said they discussed and then recommended against the test, for all PS#1-3. For PS#3 patients, PCPs less frequently let the patient decide whether or not to have the test (13.4%) upon discussion, compared to responses to other scenarios (P < .001). Additionally, for a PS#3 patient, no PCP responded that they ''do not discuss and do not order the PSA test unless the patient asks.'' PCPs (82.2%) generally said they would try to persuade a patient to have the PSA test after the patient initially declines if a patient has a family history of prostate cancer (PS#3; Table 1 ).
Overall, regardless of physician sex, age, race, training (medical doctor vs doctor of osteopathy), clinical specialty, and years of training (<20 vs 20 years), a high proportion of PCPs indicated that they would discuss and then recommend PSA testing for patients with a family history of prostate cancer ( Table 2 ). Among PCP respondents who selfreported having ''moderate'' or ''a great deal of'' knowledge of prostate cancer screening guidelines, a greater proportion reported discussing and then recommending the PSA test compared to other response options, for all case scenarios, particularly for PS#3 (PS#1 60.5%, PS#2 55.9%, and PS#3 71.1%; Table 2 ). Similarly, an overall high proportion of PCPs who ''strongly agree/agree'' that providing PSA testing to average-risk patients is a reliable tool for cancer detection or helps reduce prostate cancer mortality in average-risk patients aged 50 years indicated that they would discuss and recommend the test for all PSs (Table 2 ). In contrast, among PCPs who ''strongly agree/agree'' that use of PSA testing in average-risk patients is difficult because of lack of scientific evidence of survival benefit, 40% said they would discuss and recommend the PSA test for an average-risk white male aged 55 (PS#1) or AA male aged 45 (PS#2); however, 58.8% of these PCPs said they would discuss and recommend the test for patients with a family history (PS#3; Table 2 ).
In multivariable regression analysis, PCPs had higher odds of discussing and then recommending the test for patients with a family history (PS#3; OR ¼ 1.78, 95% CI [1.52-2.10]) compared to the average-risk 55-year-old white male (PS#1; Table 3 ). Furthermore, physicians aged 65 to 84, those with a ''moderate'' or ''a great deal of'' self-reported knowledge of prostate cancer screening guidelines, and those who ''strongly agree/agree'' that PSA screening reduces prostate cancer mortality in average-risk patients had higher odds of discussing and recommending the test than their referents across all PSs (Table 3) .
The PCPs had higher odds of persuading the patient with a positive family history (PS#3) to have the PSA test compared to an average-risk 55-year-old white male patient (PS#1; OR ¼ 6.04; 95% CI [4.65-7 .83]; Table 3 ). The PCPs who ''strongly agree/agree'' that PSA screening reduces prostate cancer mortality in average-risk patients and those who ''strongly agree/agree'' that PSA testing is a reliable tool had higher odds of persuading the patient to have the PSA test even after the patient initially declines. Physicians who ''strongly agree/agree'' that PSA testing is difficult due to the lack of scientific evidence of survival benefit had lower odds of persuading the patient to have the PSA test. Additionally, the odds of persuading patients to have the PSA test among AA PCPs was 1.82 times the odds of non-AA PCPs. There was no statistically significant interaction by scenario and physician race for either model (P ¼ .35 for model 1 and P ¼ .09 for model 2; data not shown).
Discussion
Despite the lack of consensus about its efficacy in improving patient outcomes, PSA testing has been widely incorporated into routine primary care for the past 3 decades. 15 Prior studies have shown that 67% of family practitioners and 40% of internists routinely screen men aged 50 years. 16 In a small-scale survey of 1 community-based and 2 academic practices between 2007 and 2008, 54.8% (n ¼ 135) of all physicians believed an annual PSA test for asymptomatic men aged >50 to be the standard of care. 17 Our vignette-based analysis show that when PCPs were given a hypothetical PS and asked how they manage PSA screening, the most common practice among PCPs (53%-69%) was to discuss and then recommend the PSA test. During the period the survey was administered (2007) (2008) , virtually all organizations recommended that physicians should engage in shared decision making to help patients make informed decisions about screening. 9, 11, [18] [19] [20] Previous data from the National Survey of PCP Practices Regarding Prostate Cancer Screening reported that approximately 80% of PCPs reported routinely discussing prostate cancer screening and involved ageappropriate male patients in the decision to test. 13 Although discussions are generally reported to occur, the content of discussions and the extent of the ''shared'' decision process are complex and difficult to assess; as other studies have found, decisions about prostate cancer screening appear to be unilaterally made by the physician. 13, 21 However, approximately one-fourth of PCPs in this analysis said they would discuss and then let the patient decide to have the PSA test for the average-risk (PS#1) and AA male (PS#2) patient, but this was less often the response for patients with a family history (PS#3). For a PS#3 patient, PCPs regardless of race were more likely to discuss and then recommend the PSA test to the patient and also were more likely to try to persuade the patient to have the test, compared to an average-risk patient. The PCPs appeared to identify positive family history as a higher risk category than AA race and an important reason to discuss, recommend, and try to persuade the patient to have the PSA test. Since prostate cancer has few known risk factors and a relatively high proportion of familial cases compared to other cancers, 22 recognition of family history and engagement in informed discussions about screening is especially important for this group. Although familial aggregation of prostate cancer could be related to the fact that prostate cancer is a common disease, hereditary factors and genetic variants associated with particular races/ethnicities are notable considerations for increased familial risk of prostate cancer and are potential attributes that could result in higher incidences. 23 Furthermore, PCPs who ''strongly agreed or agreed'' that PSA testing is difficult due to the lack of scientific evidence of survival benefit were less likely to recommend/persuade PSA testing. These data are also consistent with previously published results from a smaller Texas-based study of 87 PCPs from a university-based family medicine clinic and 6 community health centers, which showed that beliefs in the scientific evidence and efficacy for PSA screening influenced physicians' efforts to persuade a patient to be tested; specifically, physicians who questioned the scientific evidence for screening less frequently tried to persuade a patient to be tested. 24 A major strength of this study is that it represents a national sample of US PCPs. Additionally, this study oversampled AA PCPs to enable more detailed analyses on clinical practice patterns of this subpopulation. We also analyzed data from clinical vignettes, which is an effective tool for eliciting clinician decision-making practices. 25 The survey instrument was developed based on rigorous review of the literature, focus groups, and pilot testing. 26 Limitations of the analysis are that the survey was based on PCP self-reports and results were not validated by chart review or an objective data source. Second, as with most surveys and participant recruitment strategies, selection bias is possible. Third, we were unable to compare the participants who responded to our survey with those who received it but chose not to complete the survey to assess the impact of nonresponse bias. Fourth, results presented could differ from physician screening behavior following the 2012 US Preventive Services Task Force (USPSTF) recommendation against PSA testing for all men, even those at high risk. Although some studies suggest there may be a decline in PSA testing by PCPs, it did not explore testing by patient-risk category. 27 The 2012 USPSTF recommendations against prostate cancer screening generated much discussion among professional groups and the general public about the weight of potential harms and benefits of prostate cancer screening. 28 Despite the discussion on the mortality benefit of routine, population-based prostate cancer screening, 29, 30 some organizations have suggested that men at high risk (including AA men) might be more likely to benefit from screening and support its use. 31 The USPSTF acknowledges the need for the continued practice of shared decision making between patients and providers and recognizes that changing clinical practice is a difficult process and not likely to occur immediately.
The current study suggests that PCPs are more likely to discuss and recommend PSA testing for high-risk patients with a family history of prostate cancer. When faced with variability in recommendations, PCPs face challenges to delivering quality care. Since physician knowledge and beliefs can influence what occurs in clinical practice, 32 there is a need for enhanced provider and patient education and improved strategies to facilitate shared decision making. Additionally, the risk-to-benefit ratio for preventive services is an individual decision, and ongoing efforts to promote informed discussions and shared decisions can increase quality in clinical practice. Bold notation indicates statistically significant at P < .05.
